Free radical formation and DNA strand breakage during metabolism of diaziquone by NAD(P)H quinone-acceptor oxidoreductase (DT-diaphorase) and NADPH cytochrome c reductase.
One-electron reduction of diaziquone (AZQ) by purified rat liver NADPH cytochrome c reductase was associated with formation of AZQ semiquinone, superoxide anions, hydrogen peroxide, and hydroxyl radicals as indicated by ESR spin-trapping studies. Reactive oxygen formation correlated with AZQ-dependent production of single and double PM2 plasmid DNA strand breaks mediated by this system as detected by gel electrophoresis. Direct two-electron reduction of AZQ by purified rat liver NAD(P)H (quinone acceptor) oxidoreductase (QAO) was also associated with formation of AZQ semiquinone, superoxide anions, hydrogen peroxide, and hydroxyl radicals as detected by ESR spin trapping. Furthermore, PM2 plasmid DNA strand breaks were detected in the presence of this system. Plasmid DNA strand breakage was inhibited by dicumarol (49 +/- 5%), catalase (57 +/- 2.3%), SOD (42.2 +/- 3.6%) and ethanol (41.1 +/- 3.9%) showing QAO and reactive oxygen formation was involved in the PM2 plasmid DNA strand breaks observed. These results show that both one- and two-electron enzymatic reduction of AZQ give rise to formation of reactive oxygen species and DNA strand breaks. Autoxidation of the AZQ semiquinone and hydroquinone in the presence of molecular oxygen appears to be responsible for these processes. QAO appears to be involved in the metabolic activation of AZQ to free radical species. The cellular levels and distribution of this enzyme may play an important role in the response of tumor and normal cells to this antitumor agent.